Abstract. Electromagnetic desalination system is designed by coupling effect of electric field and magnetic field. By designing the L 27 (3 13 ) orthogonal table as the experimental scheme, the electromagnetic desalination efficiency is used as the data of the range R analysis. The main and secondary factors influencing desalination efficiency are as follows: initial seawater concentration(F)>influent flow(G)>interaction of adsorption voltage(D) and magnetic field(E)> interaction of activated carbon pore size(A) and substrate material(B)>interaction of activated carbon pore size(A) and adsorption voltage(D)> adsorption voltage(D)>magnetic field(E)>number of electrodes(E)>substrate material(B)>activated carbon pore size(A).The best combination of seawater desalination is A2B2C1D3E3F1G2. The range R of factor F is 20.53, which indicates that the initial seawater concentration has a highly significant influence on the desalination effect of seawater.
Introduction
Electromagnetic desalination system is designed for seawater desalination by coupling effect of electric field and magnetic field. The main principle is that the seawater magnetized by magnetic field continuously and stably enters the electrosorption tank, and the DC voltage is applied to several electrodes in the electrosorption tank to produce electric field in the electrosorption tank. After the magnetic field and electric field, the anion and cation in the seawater are separated and enriched in the corresponding electrode, and the salt ions in the water are separated. The structure of electromagnetic desalination device is relatively simple, easy to control, no pollution to the environment, so it has high research value and good application prospect [1] [2] .
Experimental Device and Method
As shown in figure 1 , there are several grooves on the electroadsorption tank, which can be installed with different electrodes according to the experimental requirements. An electric field is added to the electrode, and the magnitude of the electric field is controlled by a DC power source. At the beginning of the experiment, the liquid storage tank and the electroadsorption tank were put into the initial seawater, magnets were placed in the storage tank, electrodes were installed in the electroadsorption tank, and the electrodes were fed by DC power supply. Turn on the pump and experiment. The conductivity of seawater in the electrosorption tank was measured by conductivity meter per 1min, and the water temperature in the electrosorption tank was recorded. Stop recording until conductivity is constant or elevated [3] [4] .
Preparation of Activated Carbon Electrode
(1) Pretreatment of activated carbon electrode: the activated carbon fiber cut into small pieces of 100*90mm was put into pure water, boiled in boiling state for 2 hours, then soaked in pure water for 24 hours. Finally put in 120°C oven drying hours.
(2) Electrode preparation: the 103*93mm stainless steel plate was prepared by electrode, and the surface of titanium mesh was polished by sandpaper. The conductive adhesive was evenly smeared on the collector surface, and the dried activated carbon fiber was bonded on it. Solidify the bonded electrodes in the oven for 2 hours, then cool them in the dryer [5] .
Orthogonal Experimental Design
The effects of various factors on the desalination effect of the seawater desalination device were studied. Through the design of orthogonal experiment the desalination effect was analyzed and the optimized scheme of each factor of the electromagnetic seawater desalination device was obtained. Determine the factors and levels of orthogonal experiment, including factors A: activated carbon pore size, A1 =15ppi, A2=30ppi, A3 =50ppi, factor B: substrate material, B1=stainless steel plate, B2=stainless steel plate with 9 holes, B3=titanium mesh; Factor C: number of electrodes: C1=2 pairs, C2=3 pairs, C3=4 pairs; factor D: adsorption voltage, D1=2V, D2=3V, D3=4V; factor E: magnetic field, E1=2.2mT, E2=3.2mT, E3=4.2mT; factor F: initial seawater concentration, F1=2ms/cm, F2=3ms/cm, F3=3ms/cm; factor G: influent flow, G1=100ml/min, G2= 80 ml/min, G3=60ml/min [6] .
Results and Discussions

Orthogonal Experimental Table Design
In this study, we selected L 27 (3 13 ) orthogonal table. The desalination efficiency was calculated according to the ratio of the conductivity change to the initial conductivity at the beginning and the end of the experiment. The results of orthogonal experiment and range analysis of desalination efficiency are shown in Table 1 . Take the six columns of blank columns in the table as errors and get the results of the ANOVA, as shown in Table 2 . According to the results of orthogonal experiment in Table 1 , the best effect of electromagnetic seawater desalination is experiment No. 13: A2B2C1D2E3F1>G3. According to the range R value in Table 1 , the order of influencing factors is F>G>D×E>A×B>D>A×D>E>C>B>A, which indicates that initial seawater concentration, influent flow and the interaction between activated carbon pore size and substrate material have the greatest influence on the desalination effect. The range R of factor F is 20.53, which indicates that the initial seawater concentration has a highly significant influence on the desalination effect of seawater. The best combination of seawater desalination is A2B2C1D3E3F1G2, which is slightly different from direct experiment. The experimental results show that the desalination efficiency of this combination is 14.12%, which is consistent with the results of orthogonal experiments. 
Conclusion
By designing the L27 (313) orthogonal table as the experimental scheme, the electromagnetic desalination efficiency is used as the data of the range R analysis. The main and secondary factors influencing desalination efficiency are as follows: initial seawater concentration>influent flow>interaction of adsorption voltage and magnetic field>interaction of activated carbon pore size and substrate material>interaction of activated carbon pore size and substrate material> adsorption voltage>magnetic field>number of electrodes>substrate material>activated carbon pore size. The results of orthogonal experiments reveal the comprehensive influence degree and trend of multi-factors on the desalination efficiency of electromagnetic seawater, but it cannot reflect the specific influence law of a single factor on the desalination efficiency. Therefore, it is necessary to further study the influence law of each influencing factor through single factor test. However, the influence degree and trend of various factors affecting electromagnetic seawater desalination revealed by orthogonal experiment provide theoretical and experimental basis for investigating the effects of each single factor [7] .
